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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a curable resin composition capable of forming cured films 
excellent in clarity, low in refractive index and, in addition, excellent in mar resistance and anti-fouling 
properties, and an antireflection film by using the cured film. 

SOLUTION: The curable resin composition comprises (A) an olefinic polymer having a polysiloxane 
segment in the main chain, a fluorine content of not less than 30 wt.% and a number average molecular 
weight of not less than 5,000 in terms of polystyrene, (B) a polyfunctional (meth)acrylate compound 
having two or more (meth)acryloyl groups in the molecule, (C) a radiation polymerization initiator, and a 
solvent. It is possible to add a fluoropolymer other than the component (A) at this composition. A 
desired antireflection film is composed of a cured product of the curable resin composition. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) The olefin system polymer whose fluorine content have a polysiloxane segment in a principal 
chain and is 30 % of the weight or more and whose number average molecular weight by polystyrene 
conversion is 5000 or more, the polyfunctional (meta) acrylate compound which contains two or more 
acryloyl (meta) radicals in (B)l molecule, and the hardenability resin constituent characterized by 
containing (C) radiation polymerization initiator. 

[Claim 2] The antireflection film characterized by consisting of a hardened material of a hardenability resin 
constituent according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the hardenability resin constituent and 
antireflection film which can form the hardening film excellent in hardenability, abrasion-proof nature, 
transparency, and a low reflection factor property about a hardenability resin constituent. 
[0002] 

[Description of the Prior Art] In various kinds of indicating equipments (display unit), various development 
is seen with development of current and multimedia. And in what is used outdoors especially focusing on 
portable among various kinds of displays, improvement in that visibility has become increasingly important, 
the need person is required to make it more legible also in the large display module, and this matter has been 
a technical technical problem as it is. 

[0003] Covering the antireflection film which consists of low refractive-index ingredients to the substrate of 
a display as a way stage for raising the visibility of a display conventionally is performed, and the approach 
of forming the thin film of a fluorine compound with vacuum deposition, for example is learned as an 
approach of forming an antireflection film, it is alike, and in recent years, centering on the liquid crystal 
display, it is low cost and the appropriate technique which can moreover form an antireflection film also to a 
large-sized display is searched for. However, when based on vacuum deposition, since vacuum devices are 
moreover needed, it is difficult [ it / it is difficult to form a uniform antireflection film at high effectiveness 
to the substrate of a large area, and ] to make cost low. 

[0004] From such a situation, a fluorine system polymer with a low refractive index is dissolved in an 
organic solvent, a liquefied constituent is prepared, and the approach of forming an antireflection film is 
examined by applying this on the surface of a substrate. For example, applying a fluorination alkyl silane on 
the surface of a substrate by JP,64-1527,A is proposed, and the approach of applying the fluorine system 
polymer which has specific structure is proposed by JP,6-1 15023,A. Moreover, the approach of applying the 
fluorine-containing coat material of an ultraviolet curing mold is proposed by JP,8-100136,A. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the antireflection film formed by carrying out 
the coat of the conventional fluorine system ingredient is a heat-curing mold, it has the fault that a cure rate 
is low and inferior to productivity. Moreover, ultraviolet curing mold fluorine system coat material does not 
have the enough abrasion-proof nature of the coat obtained, and when it grinds repeatedly especially, it has 
the problem that an antireflection film layer will separate. There was a fault that the halogen containing 
solvent which an antireflection film is located in the outermost layer of drum of a display on the other hand 
in many cases, and becomes what a constituent cannot dissolve in a common solvent easily if you are going 
to make it increase a fluorine content in order to reduce the surface energy of a coat, and is regarded as 
questionable at an expensive price and in environment after all although it is desirable that dirt, such as a 
fingerprint which adhered to this for this reason, can be wiped off easily had to be used. 
[0006] This invention is made against the background of the above situations, and the object can be 
excellent in transparency, and can demonstrate the good acid-resisting effectiveness with a low refractive 
index, can form continuously the hardening film which was further excellent in abrasion-proof nature and 
antifouling property, and is to offer the hardenability resin constituent which may moreover dissolve in a 
common hydrocarbon system solvent. Other objects of this invention have high transparency, and are to 
offer the antireflection film which has the abrasion-proof nature which was moreover excellent. 
[0007] 

[Means for Solving the Problem] The hardenability resin constituent of this invention has a polysiloxane 
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segment in the (A) principal chain. The olefin system polymer whose fluorine content is 30 % of the weight 
or more and whose number average molecular weight by polystyrene conversion is 5000 or more (it is 
called "(A) component" below.) The polyfunctional (meta) acrylate compound which contains two or more 
acryloyl (meta) radicals in (B)l molecule (it is called "(B) component" below.) And (C) radiation 
polymerization initiator (it is called "(C) component" below.) It is characterized by containing. Moreover, 
the antireflection film of this invention is characterized by consisting of a hardened material of the above- 
mentioned hardenability resin constituent. 
[0008] 

[Embodiment of the Invention] In the hardenability resin constituent of <olefin system polymer> this 
invention, it has a polysiloxane segment in a principal chain, and a fluorine content is 30 % of the weight or 
more, and the (A) component which the number average molecular weight by polystyrene conversion 
becomes from the olefin system polymer (henceforth "a specific fluorine system polymer") which is 5000 or 
more contains as an indispensable component. In this invention, a specific fluorine system polymer is an 
olefin system polymer which has the polysiloxane segment expressed with the following general formula 1 
in a principal chain, and the rate of the polysiloxane segment concerned in a specific fluorine system 
polymer is usually made into 0.1-10-mol %. 
[0009] 
[Formula 1] 
-«3t 1 

FT 
I 

— S i O— 



The inside of a formula, and Rl And R2 It may be the same, or you may differ and a hydrogen atom, an 
alkyl group, an alkyl halide radical, or an aryl group is shown. 

[0010] Moreover, the number average molecular weight by the polystyrene conversion from which a 
fluorine content is 30 - 70% of the weight of a thing preferably 30% of the weight or more, and a specific 
fluorine system polymer is further obtained by gel permeation chromatography is the thing of 10000-500000 
preferably 5000 or more. The value and number average molecular weight with which the fluorine content 
was measured by the alizarin complex method here are a value when using a tetrahydrofuran as an 
expansion solvent. 

[001 1] The specific fluorine system polymer in this invention (a) fluorine content olefin compound 
(henceforth "(a) component"), (b) This (a) component and other copolymerizable monomer compounds (it is 
called "(b) component" below.) ") And (c) azo content polysiloxane compound (it is called "(c) component" 
below.) The need is accepted at a list and it is (d) reactivity emulsifier (it is called "(d) component" below.). 
It can obtain by making it react. 

[0012] As a component, the compound which has the partial saturation double bond of at least one 
polymerization nature and at least one fluorine atom can be mentioned, (a) As the example For example, (1) 
tetra-FURORO ethylene, a hexa FURORO propylene, 3 and 3, 3-truffe ROROPURO pyrene, FURORO 
olefins, such as chloro TORIFURORO ethylene; (2) alkyl perphloro vinyl ether or alkoxy alkyl perphloro 
vinyl ether; (3) perphloro (methyl vinyl ether), Perphloro (ethyl vinyl ether), perphloro (propyl vinyl ether), 
Perphloro (butyl vinyl ether), Perphloro (alkoxy alkyl vinyl ether), such as perphloro (alkyl vinyl ether); (4) 
perphloro (propoxy propyl vinyl ether), such as perphloro (isobutyl vinyl ether); (5) TORIFURORO ethyl 
(meta) acrylate, Fluorine content (meta) acrylate, such as tetra-FURORO propyl (meta) acrylate, 
OKUTAFURORO pentyl (meta) acrylate, and heptadeca FURORODESHIRU (meta) acrylate; others can be 
mentioned. These compounds are independent or can use two or more sorts together. Among more than, 
FURORO olefins, perphloro (alkyl vinyl ether), or perphloro (alkoxy alkyl vinyl ether) is especially 
desirable, and it is desirable to use it combining these further. It is desirable to specifically use a kind chosen 
from from among a hexa FURORO propylene, perphloro propyl vinyl ether, or perphloro propoxy propyl 
vinyl ether or two sorts or more. 

[0013] (a) As an example of a component and the copolymerizable (b) component (1) The methyl vinyl 
ether, ethyl vinyl ether, n-propyl vinyl ether, Isopropyl vinyl ether, n-butyl vinyl ether, isobutyl vinyl ether, 
tert-butyl vinyl ether, n-pentyl vinyl ether, n-hexyl vinyl ether, n-octyl vinyl ether, n-dodecyl vinyl ether, 
lauryl vinyl ether, Cetyl vinyl ether, 2-ethylhexyl vinyl ether, ethylene glycol butyl vinyl ether, Diethylene- 
glycol mono-vinyl ether, the triethylene glycol methyl vinyl ether, Alkyl vinyl ether or cycloalkyl vinyl 
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ether; (2) vinyl acetate, such as cyclohexyl vinyl ether, Propionic-acid vinyl, butanoic acid vinyl, vinyl 
pivalate, caproic-acid vinyl, Carboxylic-acid vinyl ester; (3) ethylene, such as BASA tic acid vinyl, stearin 
acid vinyl, and a benzoic acid, Alpha olefin; (4) styrene, such as a propylene and isobutene, Alpha methyl 
styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene, p-tert-butyl styrene, diisopropenylbenzene, 
o-chloro styrene, m-chloro styrene, p-chloro styrene, 1, and 1 -diphenylethylene, p-methoxy styrene, N, and 
N-dimethyl-p-amino styrene, N, and N-diethyl-p-amino styrene, Carboxyl group content compounds, such 
as vinyl aromatic compound; (5) (meta) acrylic acids, such as vinylpyridine and a vinyl imidazole, a 
crotonic acid, a maleic acid, a fumaric acid, and an itaconic acid; 

[0014] (6) Methyl (meta) acrylate, ethyl (meta) acrylate, Propyl (meta) acrylate, isopropyl (meta) acrylate, 
Butyl (meta) acrylate, isobutyl (meta) acrylate, tert-butyl (meta) acrylate, Pentyl (meta) acrylate, amyl 
(meta) acrylate, isoamyl (meta) acrylate, Hexyl (meta) acrylate, heptyl (meta) acrylate, octyl (meta) acrylate, 
Iso octyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, Nonyl (meta) acrylate, DESHIRU (meta) acrylate, 
isodecyl (meta) acrylate, Undecyl (meta) acrylate, dodecyl (meta) acrylate, Lauryl (meta) acrylate, stearyl 
(meta) acrylate, Alkyl (meta) acrylate, such as isostearyl (meta) acrylate; (7) hydroxyethyl (meta) acrylate, 
Hydroxyalkyl (meta) acrylate;(8) phenoxy ethyl (meta) acrylate, such as hydroxypropyl (meta) acrylate and 
hydroxy butyl (meta) acrylate, Phenoxy alkyl (meta) acrylate, such as 2 -hydroxy-3 -phenoxy propyl (meta) 
acrylate; (9) methoxy ethyl (meta) acrylate, Alkoxy alkyl (meta) acrylate, such as ethoxyethyl (meta) 
acrylate, propoxy ethyl (meta) acrylate, butoxy ethyl (meta) acrylate, and methoxy butyl (meta) acrylate; 
[0015] (10) Polyethylene-glycol monochrome (meta) acrylate, ethoxy diethylene-glycol (meta) acrylate, 
Methoxy polyethylene-glycol (meta) acrylate, phenoxy polyethylene-glycol (meta) acrylate, Polyethylene- 
glycol (meta) acrylate, such as nonyl phenoxy polyethylene-glycol (meta) acrylate; (11) polypropylene- 
glycol monochrome (meta) acrylate, Methoxy polypropylene-glycol (meta) acrylate, ethoxy polypropylene- 
glycol (meta) acrylate, Polypropylene-glycol (meta) acrylate, such as nonyl phenoxy polypropylene-glycol 
(meta) acrylate; (12) cyclohexyl (meta) acrylate, 4-butyl cyclohexyl (meta) acrylate, dicyclopentanil(metha) 
acrylate, JISHIKURO pentenyl (meta) acrylate, dicyclopentadienyl (meta) acrylate, Bornyl (meta) acrylate, 
isobornyl (meta) acrylate, Cycloalkyl (meta) acrylate, such as tricyclo deca nil (meta) acrylate; acrylate 
(meta), such as a compound expressed with (13) benzyl (meta) acrylate, tetrahydrofurfuryl (meta) acrylate 
and the following general formula 2 - a general formula 4; 
[0016] 



(R3 shows a hydrogen atom or a methyl group among a formula, R4 shows the alkylene group of carbon 
numbers 2-6, and R5 shows a hydrogen atom or the alkyl group of carbon numbers 1-12.) m is the integer of 



(R6 shows a hydrogen atom or a methyl group among a formula, and R7 shows the alkylene group of carbon 
numbers 2-8.) n is the integer of 1-8. 
[0018] 
[Formula 4] 



[Formula 2] 
-flftSC 2 




0-12. 
[0017] 
[Formula 3] 

-fiase 3 
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(R8 shows a hydrogen atom or a methyl group among a formula, R9 shows the alkylene group of carbon 
numbers 2-8, and RIO shows a hydrogen atom or a methyl group.) p is the integer of 1-8. 
[0019] (14) Acryloyl morpholine, diacetone (meta) acrylamide, Iso butoxy methyl (meta) acrylamide, 
dimethylaminoethyl (meta) acrylamide, Diethylaminoethyl (meta) acrylamide, dimethylaminopropyl (meta) 
acrylamide, tert-octyl (meta) acrylamide, the 7-amino -3, 7-dimethyl octyl (meta) acrylamide, Acrylamide 
(meta);(15) crotonic-acid methyls, such as N and N-dimethyl (meta) acrylamide, N, and N-diethyl (meta) 
acrylamide, Ethyl crotonate, crotonic-acid propyl, crotonic-acid butyl, methyl cinnamate, Unsaturated- 
carboxylic-acid ester, such as ethyl cinnamate, cinnamic-acid propyl, cinnamic-acid butyl, dimethyl 
itaconate, itaconic-acid diethyl, maleic-acid dimethyl, a diethyl maleate, dimethyl fumarate, and diethyl 
fumarate; 

[0020] (16) (meta) Acrylonitrile, alpha-chloro acrylonitrile, alpha-chloro methylacrylonitrile, alpha-methoxy 
acrylonitrile, alpha-ethoxy acrylonitrile, crotonic-acid nitril, cinnamic-acid nitril, Unsaturated nitrile;(17) 2- 
hydroxyethyl vinyl ether, such as dinitrile itaconate, dinitrile maleate, and dinitrile fumarate, 2- 
hydroxypropyl vinyl ether, 3-hydroxypropyl vinyl ether, 3 -hydroxy butyl vinyl ether, 4-hydroxybutyl vinyl 
ether, The hydroxyl-group content vinyl ether;(18) 2-hydroxyethyl allyl compound ether, such as 5-hydroxy 
pentyl vinyl ether and 6-hydroxy hexyl vinyl ether, N-vinyl lactams, such as hydroxyl-group content allyl 
compound ether; (19) N-vinyl-2-pyrrolidones, such as 4-hydroxybutyl allyl ether and glycerol monoallyl 
ether, and an N-vinyl-2-caprolactam; others can be mentioned. Especially, 2-hydroxyethyl vinyl ether and 2- 
hydroxy butyl vinyl ether are used preferably. These compounds are independent or can use two or more 
sorts together. The specific fluorine system polymer which has a functional group can be obtained by 
furthermore copolymerizing the monomer containing the epoxy group, the isocyanate radical, and various 
kinds of other functional groups other than the above-mentioned monomer. 

[0021] From the point which makes high yield in the polymerization reaction for obtaining a specific 
fluorine system polymer among the above-mentioned monomer compounds, alkyl vinyl ether, cycloalkyl 
vinyl ether, or carboxylic-acid vinyl ester is used suitably. It is desirable to, use low-molecular-weight 
monomers, such as the methyl vinyl ether, ethyl vinyl ether, n-propyl vinyl ether, isopropyl vinyl ether, 
isobutyl vinyl ether, vinyl acetate, propionic-acid vinyl, butanoic acid vinyl, and vinyl pivalate, on the other 
hand from the point which makes high the fluorine content in a specific fluorine system polymer. 
Furthermore, in order to make high the degree of hardness of the thin film after hardening of a hardenability 
resin constituent and to make a refractive index low, it is effective to use alicyclic monomers, such as letter 
monomers of branching, such as isopropyl vinyl ether, isobutyl vinyl ether, tert-butyl vinyl ether, and vinyl 
pivalate, and cyclohexyl vinyl ether. 

[0022] ( c ) ****** the azo content polysiloxane compound of a component is indicated to be by -N=N- 
while containing easy azo, it is the compound which has the polysiloxane segment expressed with said 
general formula 1, for example, can manufacture by the approach indicated by JP,6-93100,A. (c) As an 
example of a component, the compound expressed with the following general formula 5 can be mentioned. 
[0023] 
[Formula 5] 
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It is y= 10-500 and z=l-50 among a formula, (c) As a commercial item of the compound which can be used 
as a component, "VPS-0501", "VPS-1001" (above, Wako Pure Chem industrial company make), etc. can be 
mentioned, for example. 

[0024] The combination with desirable above-mentioned (a) component, (b) component, and (c) component 
For example, (1) FURORO olefin / alkyl vinyl ether / poly dimethylsiloxane unit, (2) A FURORO olefin / 
perphloro (alkyl vinyl ether) / alkyl vinyl ether / poly dimethylsiloxane unit, (3) A FURORO olefin / 
perphloro (alkoxy alkyl) vinyl ether / alkyl vinyl ether / poly dimethylsiloxane unit, (4) A FURORO olefin / 
(perphloro alkyl) vinyl ether / alkyl vinyl ether / poly dimethylsiloxane unit, (5) They are a FURORO 
olefin / (perphloro alkoxy alkyl) vinyl ether / alkyl vinyl ether / poly dimethylsiloxane unit. 
[0025] the structural unit which originates in the (a) component in the specific fluorine system polymer of 
this invention — 20 - 70-mol % — desirable — 25 - 65-mol % — it is 30 - 60-mol % still more preferably, (a) 
The fluorine content in the specific fluorine system copolymer with which the rate of the structure monomer 
originating in a component is obtained less than [ 20 mol % ] tends to become [ too little ], and the hardened 
material of the hardenability resin constituent obtained cannot become what has a refractive index low 
enough easily. If the rate of the structural unit originating in the (a) component exceeds 70-mol %, while the 
solubility to the organic solvent of the specific fluorine system polymer obtained will fall remarkably on the 
other hand, the hardenability resin constituent obtained becomes what has small transparency and the 
adhesion to a base material. 

[0026] the structural unit which originates in the (b) component in a specific fluorine system polymer — 10 - 
70-mol % - desirable - 15 - 65-mol % ~ it is 30 - 60-mol % still more preferably, (b) Less than [ 10 mol 
% ], as for the hardened material by the hardenability resin constituent, the rate of the structural unit 
originating in a component will become that to which transparency and the optical property of a low 
reflection factor got worse, if a specific fluorine system polymer becomes what was inferior in the solubility 
to an organic solvent and exceeds 70-mol %. 

[0027] (c) Although itself is a heat radical generating agent and the azo content polysiloxane of a component 
has the operation as a polymerization initiator in the polymerization reaction for obtaining a specific fluorine 
system polymer, it can also use other radical initiators together, the polysiloxane segment as which the rate 
of the structural unit originating in the (c) component in a specific fluorine system polymer is expressed in a 
general formula 1 - 0.1 - 20-mol % — it is 0.1 - ten-mol the rate used as % still more preferably 0.1 - 15- 
mol% preferably. When becoming a thing inferior to transparency and using as paint, HAJIKI etc. becomes 
easy to generate the specific fluorine system polymer obtained when the rate of a polysiloxane segment of 
being expressed with a general formula 1 exceeds 20-mol % at the time of spreading. 
[0028] In this invention, it is desirable to use a reactant emulsifier as a monomer component as a (d) 
component further in addition to the above (a) - (c) component. When using a specific fluorine system 
polymer as paint by using this (d) component, good spreading nature and leveling nature can be obtained. 
Especially as this reactant emulsifier, it is desirable to use a nonionic reactivity emulsifier. As an example of 
a nonionic reactivity emulsifier, the compound shown, for example by the following general formula 6 can 
be mentioned. 
[0029] 
[Formula 6] 
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CH 2 0(CH 2 ) m CH = CH 2 
OCH,CH(OCHzCH 2 ) s OH 



Among a formula, n, m, and s show a repeat unit, and it is desirable that it is n=l-20, m=0-4, and s=3-50. (d) 
As a commercial item of the compound which can be used as a component, "ADEKA rear soap NE-5", 
"ADEKA rear soap NE-10", "ADEKA rear soap NE-20", "ADEKA rear soap NE-30", "ADEKA rear soap 
NE-40" (above, Asahi Denka Kogyo K.K. make), etc. can be mentioned, for example. 
[0030] In a specific fluorine system polymer, the percentage of the configuration unit of (d) component 
origin is usually 0 - ten-mol %, and is 0. 1 - five-mol % preferably. If this rate exceeds ten-mol %, since the 
hardenability resin constituent obtained becomes what was tinctured with adhesiveness, when handling 
becomes difficult and it uses it as paint, moisture resistance will fall. 

[003 1] (d) The desirable combination in the case of containing a component is as follows. (1) A FURORO 
olefin / alkyl vinyl ether / poly dimethylsiloxane unit / nonionic reactivity emulsifier, (2) A FURORO 
olefin / perphloro (alkyl vinyl ether) / alkyl vinyl ether / poly dimethylsiloxane unit / nonionic reactivity 
emulsifier, (3) A FURORO olefin / perphloro (alkoxy alkyl) vinyl ether / alkyl vinyl ether / poly 
dimethylsiloxane unit / nonionic reactivity emulsifier, (4) A FURORO olefin / (perphloro alkyl) vinyl ether / 
poly dimethylsiloxane unit / nonionic reactivity emulsifier, (5) A FURORO olefin / (perphloro alkoxy alkyl) 
vinyl ether / alkyl vinyl ether / poly dimethylsiloxane unit / nonionic reactivity emulsifier. 
[0032] Either the emulsion-polymerization method using a radical polymerization initiator as a 
polymerization format for manufacturing a specific fluorine system polymer in this invention, a suspension- 
polymerization method a bulk-polymerization method or a solution polymerization method can be used, and 
a thing proper from actuation of a batch process, half-continuous system, or continuous system etc. also as 
polymerization actuation can be chosen. 

[0033] (c) As a radical polymerization initiator which can be used together with a component For example, 
diacyl peroxide; (2) methyl ethyl ketone peroxide, such as (1) acetyl peroxide and benzoyl peroxide, 
Ketone-peroxides; (3) hydrogen peroxides, such as cyclohexanon peroxide, Hydroperoxide; (4) G tert-butyl 
peroxide, such as tert-butyl hydroperoxide and a cumene hydroperoxide, Dialkyl peroxide;(5) tert- 
butylperoxy acetate, such as dicumyl peroxide and JIRAU roil peroxide, Peroxy ester; (6) 
azobisisobutyronitrils, such as tert-butylperoxy pivalate, Persulfate, such as azo system compound; (7) 
ammonium persulfates, such as azobisiso valeronitrile, sodium persulfate, and potassium persulfate; others 
can be mentioned. 

[0034] As an example of the above-mentioned radical polymerization initiator For example, perphloro ethyl 
iodide, perphloro propyl iodide, Perphloro butyl iodide, ethyl (perphloro butyl) iodide, Perphloro hexyl 
iodide, 2-(perphloro hexyl) ethyl iodide, Perphloro heptyl iodide, perphloro octyl iodide, 2-(perphloro octyl) 
ethyl iodide, perphloro DESHIRU iodide, 2-(perphloro DESHIRU) ethyl iodide, a hepta-FURORO-2-iodine 
propane, Perphloro-3-methylbutyl iodide, perphloro-5-methyl hexyl iodide, 2-(perphloro-5-methyl hexyl) 
ethyl iodide, perphloro-7-methyl octyl iodide, 2-(perphloro-7-methyl octyl) ethyl iodide, perphloro-9-methyl 
DESHIRU iodide, 2-(perphloro-9-methyl DESHIRU) ethyl iodide, 2, 2 and 3, and 3-tetra-FURORO propyl 
iodide, 1H, 1H, 5H-OKUTAFURORO pentyl iodide, 1H and 1H, and 7H-dodeca FURORO heptyl iodide, 
Iodine content fluorine compounds, such as tetra-FURORO -1, 2-diiodo ethane, OKUTAFURORO -1,4- 
diiodo butane, dodeca FURORO -1, and 6-diiodo hexane, can be mentioned. An iodine content fluorine 
compound is independent, or can be used together with the above-mentioned organic peroxide, an azo 
system compound, or persulfate. Also in the radical polymerization initiator which can be used together with 
these (c) components, especially JIRAU roil peroxide is used preferably. 

[0035] As for the polymerization reaction for obtaining a specific fluorine system polymer, it is desirable to 
carry out by the solvent system which used the solvent, as a desirable organic solvent, aromatic 
hydrocarbon; others, such as amides; (5) toluene, such as cyclic ether; (4) N.N-dimethylformamide, such as 
ketones; (3) tetrahydrofurans, such as ester; (2) acetones, such as (1) ethyl acetate, butyl acetate, isopropyl 
acetate, isobutyl acetate, and cellosolve acetate, a methyl ethyl ketone, methyl isobutyl ketone, and a 
cyclohexanone, and dioxane, and N,N-dimethylacetamide, and a xylene, can be mentioned here, for 
example. Furthermore, the mixed activity of alcohols and the aliphatic hydrocarbon can also be carried out if 
needed. Especially, ethyl acetate, methyl isobutyl ketone, etc. are preferably used from the soluble point of 

http ://www4. ipdl .ncipi . go.jp/cgi-bin/tran_web_cgi_ejj e 5/8/2006 



JP,2000-017028,A [DETAILED DESCRIPTION] 



Page 7 of 16 



each component. 

[0036] Although the specific fluorine system polymer obtained as mentioned above can use the reaction 
solution obtained by the polymerization reaction as a hardenability resin constituent as it is, it is also free to 
perform proper after treatment to a polymerization reaction solution. General reprecipitation processing 
represented by the purification approach of dropping a polymerization reaction solution to the 
insolubilization solvent of the specific fluorine system polymer concerned which consists of alcohol etc. as 
this after treatment, for example, and making the specific fluorine system polymer concerned solidifying can 
be performed, and the solution of a specific fluorine system polymer can be prepared by subsequently 
dissolving the solid copolymer obtained in a solvent. Moreover, what removed the residual monomer from 
the polymerization reaction solution can also be used as a solution of a specific fluorine system polymer as it 
is. 

[0037] The (A) component which consists of a specific fluorine system polymer which constitutes the 
constituent of <fluorine system polymer of specification which denaturalized> this invention The copolymer 
which denaturalized by introducing a cross-linking functional group (it is also hereafter called a "cross- 
linking functional-group content copolymer".) you may be — or the copolymer (it is also hereafter called a 
"photopolymerization nature machine content copolymer".) which denaturalized by introducing a 
photopolymerization nature machine you may be . 

[0038] (1) A cross-linking functional-group content copolymer cross-linking functional-group content 
copolymer can be obtained from using the copolymeric monomer containing a cross-linking functional 
group as the aforementioned (b) component. As a cross-linking functional group, a hydroxyl group, a 
carboxyl group, the anhydride radical of dicarboxylic acid, an epoxy group, the amino group, a hydrolysis 
nature silyl radical, a silanol group, an isocyanate radical, a thiol group, etc. can be mentioned here, for 
example. 

[0039] As a suitable example of the copolymeric monomer containing a cross-linking functional group For 
example, hydroxyethyl vinyl ether, hydroxy butyl vinyl ether, The monomer containing hydroxyl groups, 
such as hydroxyethyl (meta) acrylate, A vinyl acetic acid, a crotonic acid, a cinnamic acid, a maleic acid, a 
fumaric acid, an itaconic acid, The monomer containing carboxyl groups, such as a citraconic acid and an 
acrylic acid (meta), The monomer containing the anhydride radical of dicarboxylic acid, such as a maleic 
anhydride and phthalic anhydride, Vinyl glycidyl ether, allyl glycidyl ether, glycidyl (meta) acrylate, The 
monomer containing hydrolysis nature silyl radicals containing epoxy groups, such as crotonic-acid glycidyl 
ester and maleic-acid methyl glycidyl ester, such as a monomer and vinyltrimetoxysilane, etc. can be 
mentioned. Since the structure of cross linkage can be introduced into the hardening coat formed with the 
constituent concerned by adding the cross-linking compound which uses a cross-linking functional-group 
content polymer, and is mentioned later, and preparing the constituent of this invention as a specific fluorine 
system polymer (A), the hardening coat concerned has a high degree of hardness, and becomes that in which 
solvent resistance, chemical resistance, etc. were further excellent. 

[0040] (2) Photopolymerization nature machine content copolymer : a photopolymerization nature machine 
content copolymer can be obtained by making the compound containing the cross-linking functional group, 
the radical in which a reaction is possible, and a photopolymerization nature machine react to said cross- 
linking functional-group content copolymer, and introducing a photopolymerization nature machine into a 
copolymer. As a photopolymerization nature machine, here, for example (meta) An acryloyl radical, an 
alkenyl radical, A cinnamoyl radical, the Singh Nami Liden acetyl group, a benzal acetophenone radical, A 
styryl pyridine radical, alpha-phenyl maleimide radical, a phenyl azide radical, A sulfonyl azide radical, a 
carbonyl azide radical, a diazo group, o-quinone diazide radical, A furil acryloyl radical, a coumarin radical, 
a pyrone radical, an anthracene radical, a benzophenone radical, A stilbene radical, a dithio carbamate 
radical, a xanthate radical, 1 and 2, 3-thiadiazole radical, a cyclopropene radical, an aza-dioxa bicyclo 
radical, etc. can be mentioned, and these may be not only one sort but two sorts or more. An acryloyl (meta) 
radical and a cinnamoyl radical are acryloyl (meta) radicals desirable especially preferably among these. 
[0041] As a concrete approach for preparing a photopolymerization nature machine content copolymer, 
although the following approach can be mentioned, it is not limited to these. 

** How to make acrylic-acid (meta) chloride react to the cross-linking functional-group content copolymer 
which comes to contain a hydroxyl group, and esterify, ** How to make the acrylic ester (meta) containing 
an isocyanate radical react to the cross-linking functional-group content copolymer which comes to contain 
a hydroxyl group, and urethane-ize, ** How to make an acrylic acid (meta) react to the cross-linking 
functional-group content copolymer which comes to contain an epoxy group, and esterify, ** How to make 
the content (meta) acrylic ester containing an epoxy group react to the cross-linking functional-group 
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content copolymer which comes to contain a carboxyl group, and esterify. 

[0042] According to the constituent of this invention obtained as a specific fluorine polymer, i.e., a (A) 
component, using a photopolymerization nature machine content polymer The result from which the 
photopolymerization reaction of the (A) component occurs with the photopolymerization reaction of the (B) 
component and the (D) component mentioned later by irradiating a radiation at the paint film obtained from 
this constituent, The hardening coat formed becomes that into which the structure of cross linkage was 
introduced, and the hardening coat concerned has a high degree of hardness, and becomes that in which 
solvent resistance, chemical resistance, etc. were further excellent. 

[0043] (A) A component is preferably blended one to 80% of the weight at a rate which becomes 3 - 80 % 
of the weight preferably especially, when the total quantity of a constituent is made into 1 00 % of the weight 
from a viewpoint which maintains moderately the optical property of a hardened material, the spreading 
nature of a constituent, and the abrasion-proof nature of a paint film (henceforth "the bottom of a specific 
condition"). 

[0044] The polyfunctional (meta) acrylate compounds which are the (B) components of the constituent of 
this invention are two or more pieces and a thing contained 3-6 pieces still more preferably 3-10 pieces 
preferably about an acryloyl (meta) radical in 1 molecule. As an example of such a compound, for example 
(1) ethylene GURIKORUJI (meta) acrylate, Diethylene GURIKORUJI (meta) acrylate, tetra-ethylene 
GURIKORUJI (meta) acrylate, Polyethylene GURIKORUJI (meta) acrylate, 1, 4-butane JIORUJI (meta) 
acrylate, Alkylene GURIKORUJI (meta) acrylate;(2) TORIMECHI roll pro pantry (meta) acrylate, such as 
1, 6-hexane JIORUJI (meta) acrylate, and neopentyl GURIKORUJI (meta) acrylate, Trimethylol propane 
trihydroxy ECHIRUTORI (meta) acrylate, Ditrimethylol propane tetrapod (meta) acrylate, pen 
TAERISURITORUTORI (meta) acrylate, Pentaerythritol tetrapod (meta) acrylate, dipentaerythritol hexa 
(meta) acrylate, The Pori (meta) acrylate of polyhydric alcohol, such as hydroxy pivalate neopentyl 
GURIKORUJI (meta) acrylate; (3) iso SHIANURETOTORI (meta) acrylate, Pori (meta) acrylate of 
isocyanurate, such as tris (2-hydroxyethyl) iso SHIANURETOJI (meta) acrylate and tris(2-hydroxyethyl) 
isocyanurate tri(meth)acrylate; 

[0045] (4) The di(meth)acrylate of the ethyleneoxide adduct of Pori (meta) acrylate; (5) bisphenol A of 
cycloalkanes, such as tricyclodecane diyl JIMECHIRUJI (meta) acrylate, The di(meth)acrylate of the 
propylene oxide adduct of bisphenol A, The di(meth)acrylate of the alkylene oxide adduct of bisphenol A, 
The di(meth)acrylate of the ethyleneoxide adduct of hydrogenation bisphenol A, The di(meth)acrylate of the 
propylene oxide adduct of hydrogenation bisphenol A, The di(meth)acrylate of the alkylene oxide adduct of 
hydrogenation bisphenol A, Acrylate (meta) derivative; (6) 3 of bisphenol A, such as acrylate obtained from 
bisphenol A diglycidyl ether and an acrylic acid (meta) (meta), 3, 4, 4, 5, 5 and 6, 6- 
OKUTAFUROROKUTANJI (meta) acrylate, Fluorine-containing (meta) acrylate, such as 3-(2-perphloro 
hexyl) ethoxy -1, 2-JI (meta) acryloyl propane, the N-n-propyl - N-2, and 3-JI (meta) acryloyl propyl 
PAFUROROOKUCHIRU sulfonamide, can be mentioned. These are independent or can be used combining 
two or more sorts. Dipentaerythritol hexaacrylate, pentaerythritol tetraacrylate, a pentaerythritol thoria 
chestnut rate, and especially trimethylolpropane triacrylate are [ among these ] desirable. 
[0046] (B) Under a specific condition, as for the blending ratio of coal of a component, it is desirable that it 
is a rate used as 10 - 70 % of the weight, and it is especially desirable that it is 20 - 60 % of the weight. 
When this rate is less than 10 % of the weight, if the degree of hardness or abrasion-proof nature of a 
hardened material are not enough and exceed 70 % of the weight, the refractive index of a constituent will 
become high and the acid-resisting effectiveness will serve as imperfection. 

[0047] As an example of the radiation polymerization initiator as a (C) component used for the constituent 
of this invention For example, a 1 -hydroxy cyclohexyl phenyl ketone, 2, and 2-dimethoxy-2-phenyl 
acetophenone, xanthone and full — me — non, a benzaldehyde, a fluorene, and anthraquinone — A 
triphenyl amine, a carbazole, 3-methylacetophenone, 4-chlorobenzo phenon, A - dimethoxy benzophenone, 
and 4 and 4 ! 4, 4 f -diamino benzophenone, A Michler's ketone, the benzoin propyl ether, benzoin ethyl ether, 
Benzyl dimethyl ketal, 1 -(4-isopropyl phenyl)-2-hydroxy-isobutane-l-ON, 2 -hydroxy - 2 -methyl- 1 -phenyl 
propane- 1 -ON, a thioxan ton, A diethyl thioxan ton, 2-isopropyl thioxan ton, 2-chloro thioxan ton, 2- 
methyl-l-[4-(methylthio) phenyl]-2-MORIFORINO-propane-l-ON, 2, 4, 6-trimethyl benzoyl diphenyl 
phosphine oxide, 2-benzyl-2-dimethylamino-l-(4-morpholino phenyl) butane- 1 -ON, l-[4-(2-hydroxy 
ethoxy)-phenyl]-2-hydroxy-2-methyl-l -propane- 1 -ON, etc. can be mentioned, these compounds are 
independent — it is — two or more sorts can be used together. 2-methyl-l-[4-(methylthio) phenyl]-2- 
MORIFORINO-propane-l-ON, a diethyl thioxan ton, etc. are desirable among these compounds. 
[0048] (C) Although the constituent obtained by blending a component becomes what has sufficient 
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hardenability, since superfluous combination of the (C) component also becomes the cause of embrittling 
about [ not being economical ] or a hardened material, under a specific condition, as for the blending ratio of 
coal of the (C) component, it is desirable that it is 0.1 - 10 % of the weight, and it is especially desirable that 
it is 0.2 - 5 % of the weight. 

[0049] The hardenability resin constituent of this invention is the object which raises the property of a 
hardened material further, and can blend with the above-mentioned (A) component, the (B) component, and 
the (C) component the (D) component which consists of a compound (however, things other than the (A) 
component, the (B) component, and the (C) component.) which has one partial saturation radical in a 
molecule. (D) When what has especially a functional group is used as a component, it is desirable in order 
that adhesion with a base material may improve. (D) As a component, the polymerization nature monomer 
of the compound and the (B) component containing one acryloyl (meta) radical, and copolymerizable others 
can be mentioned into 1 molecule. 

[0050] (D) The (a) component which is a constituent in said specific fluorine system (polymer A) 
component as an example of a component, (b) The compound illustrated as a component, and 2, 2, and 2- 
TORIFURORO ethyl (meta) acrylate, 2, 2, 3, 3, and 3-pen TAFURORO propyl (meta) acrylate, 2- 
(perphloro butyl) ethyl (meta) acrylate, 2-(perphloro hexyl) ethyl (meta) acrylate, Fluorine content (meta) 
acrylic ester, such as 2-(perphloro octyl) ethyl (meta) acrylate and 2-(perphloro DESHIRU) ethyl (meta) 
acrylate, can be mentioned. These copolymeric monomers are independent or can be used combining two or 
more sorts. From a viewpoint which maintains the refractive index of a hardened material low, furthermore, 
fluorine content (meta) acrylate Especially the thing for which N-vinyl lactam is used from a viewpoint 
which heightens the adhesion force to the base material of a paint film while raising the compatibility of the 
whole constituent is desirable. Moreover, as an example of such a compound Heptadeca 
FURORODESHIRU (meta) acrylate, OKUTAFURORO pentyl (meta) acrylate, Tetra-FURORO propyl 
(meta) acrylate, TORIFURORO ethyl (meta) acrylate, an N-vinyl-2-pyrrolidone, an N-vinyl-2-caprolactam, 
etc. are mentioned. 

[0051] (D) A component is preferably blended zero to 20% of the weight under a specific condition at a rate 
used as 0 - 1 0 % of the weight. When this rate is superfluous, there is an inclination for the degree of 
hardness of a hardening coat to become low. Moreover, as for the rate of the total quantity of the (B) 
component and the (D) component, it is desirable under a specific condition to consider as 20 - 80 % of the 
weight. 

[0052] The hardenability resin constituent of this invention can be obtained by making a specific fluorine 
system polymer, a polymerization nature monomer, and a radiation polymerization initiator equalize by 
stirring etc. under an organic solvent. Such mixture can also be used for the hardenability resin constituent 
of this invention as they are, and various kinds of additives can also be blended and used for it if needed. 
[0053] In order for the uniform spreading film to be obtained by the hardenability constituent of <fluorine 
polymer> this invention and to raise the adhesion over the base material of the hardening film concerned 
moreover to it, it is desirable to add the polymer (only henceforth a "fluorine polymer") containing fluorine 
atoms other than a specific fluorine system polymer. A fluorine polymer puts under existence of a radical 
polymerization initiator the same fluorine content olefin compound as what is used as a (a) component 
which constitutes a specific fluorine system polymer. The same fluorine content olefin compound concerned 
as what is used as a (b) component carrying out a polymerization independently or if needed, and other 
copolymerizable monomers, And/or, it can obtain by carrying out copolymerization with the same reactant 
emulsifier as what is used as a (d) component. 

[0054] As an example of a desirable concrete presentation, the following can be mentioned especially. (1) 
The copolymer of vinylidene fluoride / tetra-FURORO ethylene / hexa FURORO ethylene, (2) A FURORO 
olefin / alkyl vinyl ether, (3) FURORO olefin / perphloro (alkyl vinyl ether) / alkyl vinyl ether, (4) A 
FURORO olefin / perphloro (alkoxy alkyl) vinyl ether / alkyl vinyl ether, (5) A FURORO olefin / 
(perphloro alkyl) vinyl ether / alkyl vinyl ether, (6) the example of a FURORO olefin / (perphloro alkoxy 
alkyl) vinyl ether / alkyl vinyl ether above (1) (B) Compatibility with a component or a solvent is high, 
abrasion-proof nature is especially desirable at a good point, and the example of above-mentioned (2) - (6) is 
desirable at the point that introduce various functional groups into a polymer and properties, such as 
adhesion over a base material, are improved. "KYNAR ADS" (Elf Atochem make) can be mentioned as a 
commercial item of the compound which can be used as the above (1). 

[0055] In the hardenability resin constituent of <various additive> this invention, various kinds of additives, 
such as stabilizing agents, such as coloring agents, such as a pigment or a color, an antioxidant, and an 
ultraviolet ray absorbent, a cross-linking compound, a heat acid generator, a photo-oxide generating agent, a 
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surfactant, a solvent, and polymerization inhibitor, can be contained for the purpose of the photosensitive 
grant and others to the improvement of the spreading nature of the hardenability resin constituent concerned, 
and the physical properties of thin film after hardening, and a paint film. It is desirable to add a cross-linking 
compound for the purpose of an improvement of the degree of hardness of the hardening film formed 
especially and endurance. It is desirable to choose what transparency after hardening of the hardenability 
resin constituent of this invention is not reduced, and is dissolved in the solution at homogeneity in these 
activities. 

[0056] As a coloring agent which can be blended with the hardenability resin constituent of <coloring agent, 
such as pigment or color,> this invention For example, extender; (2) zinc whites, such as (1) alumina white, 
clay, a barium carbonate, and a barium sulfate, Inorganic pigment; (3) brilliant carmine 6B, such as the 
white lead, yellowish white, ultramarine blue, titanium oxide, zinc chromate, red ocher, and carbon black, 
Permanent Red 6B, Permanent Red R, benzidine yellow, Acid dye, such as direct dye;(6) low serines, such 
as basic-dye;(5) direct Scarlett, such as organic pigment; (4) Magentas, such as a copper phthalocyanine 
blue and Phthalocyanine Green, and a rhodamine, and direct Orange, and metanil yellow; others can be 
mentioned. 

[0057] A well-known thing can be used as the antioxidant which can be blended with the hardenability resin 
constituent of stabilizing agent, such as antioxidant and ultraviolet ray absorbent,> this invention, and an 
ultraviolet ray absorbent. As an example of an antioxidant, for example G tert-butylphenol, Pyrogallol, a 
benzoquinone, a hydroquinone, a methylene blue, a tert-butyl catechol, Mono-benzyl ether, a methyl 
hydroquinone, an amyl quinone, a friend ROKISHI hydroquinone, n-butylphenol, a phenol, the 
hydroquinone monopropyl ether, 4 and 4 f -[l-{4-(l-(4-hydroxyphenyl)-l-methylethyl) phenyl} ethylidene] 
diphenol, 1, 1, a 3-tris (2, 5-dimethyl-4-hydroxyphenyl)-3-phenyl propane, diphenylamines, 
phenylenediamines, phenothiazin, the mercapto benzimidazole, etc. can be mentioned. 
[0058] Moreover, the ultraviolet ray absorbent used as an example of an ultraviolet ray absorbent as an 
additive of various plastics, such as benzophenone system ultraviolet ray absorbents, such as a salicylic-acid 
system ultraviolet ray absorbent represented by the phenyl SARISHI rate, for example, a dihydroxy 
benzophenone, and 2-hydroxy-4-methoxybenzophenone, a benzotriazol system ultraviolet ray absorbent, 
and a cyanoacrylate system ultraviolet ray absorbent, can be used. 

[0059] To the hardenability resin constituent of <cross-linking compound> this invention, the degree of 
hardness of the coat formed from the constituent concerned is also improvable by blending other cross- 
linking compounds if needed. As an example of a cross-linking compound, hydroxyl group-containing 
compound, such as various amino compounds, and pentaerythritol, polyphenol, a glycol, and others can be 
mentioned, for example. The amino compound used as a cross-linking compound is a compound which 
contains both the hydroxyl group or epoxy group which exists in a fluorine system polymer, and the amino 
group in which a reaction is possible, for example, a hydroxy alkylamino radical, and alkoxy alkylamino 
both [ either or ] in the two or more sum totals, and, specifically, can mention a melamine system 
compound, a urea system compound, a benzogu an amine system compound, a glycoluryl system compound, 
etc. The amount of the cross-linking compound used to the hardenability resin constituent 100 weight 
section is below 50 weight sections, and is 0 - 30 weight section preferably. If the operating rate of this 
cross-linking compound exceeds 50 weight sections, since a hardened material is weak, and film 
reinforcement falls and a refractive index also becomes high, it is not desirable. 

[0060] The heat acid generator which can be blended with the hardenability resin constituent of <heat acid 
generator> this invention is the matter which can improve the heating condition to a milder thing when 
heating and promoting bridge formation of a paint film further after hardening the paint film of the 
hardenability resin constituent concerned by UV irradiation, and if it adds when the component by which 
hardening is promoted with an acid in the hardenability resin constituent concerned is blended, it is 
effective. As an example of this heat acid generator, the phosphoric ester of various aliphatic series sulfonic 
acids, various aromatic carboxylic acid, such as that salt, a benzoic acid, and a phthalic acid, that salt and 
alkylbenzene sulfonic acid, that ammonium salt, various metal salts and a phosphoric acid, or an organic 
acid etc. can be mentioned, for example. 

[0061] The photo-oxide generating agent which can be blended with the hardenability resin constituent of 
<photo-oxide generating agent> this invention is the matter which can start and promote the hardening 
reaction, when the component by which hardening is promoted with an acid is blended into the hardenability 
resin constituent concerned. As this photo-oxide generating agent, for example (1) iodonium salt, sulfonium 
salt, Various onium salt;(2) beta-keto ester, such as phosphonium salt, diazonium salt, ammonium salt, and 
pyridinium salt, The sulfone compound for beta-sulfonyl sulfones and these alpha-diazo compounds; (3) 
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alkyl sulfonate, The diazomethane compounds shown by the sulfone imide compound;(5) following general 
formula 8 shown by the sulfonates;(4) following general formulas 7, such as a halo alkyl sulfonate, an aryl 
sulfonate, and imino sulfonate; others can be mentioned. A photo-oxide generating agent is independent, or 
can use two or more sorts together, and can also use them together with said heat acid generator further 
[0062] 
[Formula 7] 
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X shows divalent radicals, such as an alkylene group, an ant rain radical, and an ARUKO xylene radical, 
among a formula, and Rl 1 shows a radical to univalent [, such as an alkyl group, an aryl group, a 
halogenation alkyl group, and a halogenation aryl group, ]. 
[0063] 
[Formula 8] 
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Among a formula, R12 and R13 may be mutually the same, or may differ from each other, and show 
univalent radicals, such as an alkyl group, an aryl group, a halogenation alkyl group, and a halogenation aryl 
group. 

[0064] As thermal polymerization inhibitor which can be blended with the hardenability resin constituent of 
<polymerization inhibitor> this invention For example, pyrogallol, a benzoquinone, a hydroquinone, a 
methylene blue, A tert-butyl catechol, mono-benzyl ether, a methyl hydroquinone, An amyl quinone, a 
friend ROKISHI hydroquinone, n-butylphenol, a phenol, Hydroquinone monopropyl ether, 4, and 4 ! -[l-[4- 
(l-(4-hydroxyphenyl)-l -methyl ethyl) phenyl] ethylidene] diphenol, A 1, 1, and 3-tris (2, 5-dimethyl-4- 
hydroxyphenyl)-3 -phenyl propane etc. can be mentioned. The operating rates of this thermal polymerization 
inhibitor are below 5 weight sections preferably to the hardenability resin constituent 100 weight section. 
[0065] A surfactant can be blended with the hardenability resin constituent of <surfactant> this invention in 
order to improve the spreading nature of the hardenability resin constituent concerned. Although various 
anion system surfactants, a cation system surfactant, and the Nonion system surfactant can be used, since it 
shall have the reinforcement excellent in especially the hardening film and shall moreover specifically [ can 
use a thing well-known as this surfactant, and ] have a good optical property, it is desirable to use a 
fluorochemical surfactant. The operating rates of a surfactant are below 5 weight sections preferably to the 
hardenability resin constituent 1 00 weight section. 

[0066] The hardenability resin constituent of <solvent> this invention is obtained by the shape of a solution 
by the solvent used for manufacture of a specific fluorine system polymer, and usually contains a solvent as 
an indispensable component. Moreover, a solvent can be separately added and blended for the object of 
improving the spreading nature of a hardenability resin constituent etc., and others. As a desirable solvent 
contained in the hardenability resin constituent of this invention, ester, such as ketones, such as a methyl 
ethyl ketone, methyl isobutyl ketone, and a cyclohexanone, ethyl acetate, and butyl acetate, can be 
mentioned. These solvents are independent, or can be combined and used. Furthermore, poor solvents, such 
as the solvent which does not dissolve a specific fluorine system polymer in the solution of the hardenability 
resin constituent of this invention, for example, water, alcohols, and ether, can be used together in the range 
in which a specific fluorine system polymer does not deposit. Thereby, the solution of the hardenability 
resin constituent concerned may become what has good shelf life and desirable spreading nature. As such a 
poor solvent, ethyl alcohol, isopropyl alcohol, and tert-butyl alcohol can be mentioned. 
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[0067] The hardenability resin constituent of <formation approach of paint film> this invention can be 
applied to various kinds of base materials as the shape of a solution, and when especially a base material is a 
transparence base material, the outstanding antireflection film is formed. As a transparence base material, 
various transparence plastic sheets, such as polyester resin besides inorganic glass, polycarbonate resin, 
acrylic resin, styryl resin, ant rate resin, norbornane resin, and triacetyl cellulose, a film, etc. can be 
mentioned here concretely. An approach well-known as the method of application can be used, and various 
kinds of approaches, such as the coating-machine method, a dipping method, and print processes, can be 
applied especially. In order to acquire certainly the endurance of the hardening film which is the description 
of this invention, it is desirable to perform ultraviolet curing under an inert gas ambient atmosphere. 
[0068] 

[Example] Hereafter, although an example explains the gestalt of operation of this invention still more 
concretely, this invention is not restrained at all by these examples, unless the summary is exceeded. In 
addition, unless it refuses below especially the "section" and"%", weight section and weight % is shown, 
respectively. 

After nitrogen gas permutes enough the autoclave made from stainless steel with a magnetic stirrer of 1 .51. 
of the <example 1 of manufacture> <manufacture of specific fluorine system polymer> content volume, 
600g of ethyl acetate, perphloro (propyl vinyl ether) (FPVE) 91. 5g, Ethyl-vinyl-ether (EVE) 57.9g, 2- 
hydroxyethyl vinyl ether (HEVE) 30.3g, Nonionic reactivity emulsifier "ADEKA rear soap NE-30" (Asahi 
Denka Kogyo K.K. make) 60.0g, Azo content poly dimethylsiloxane "VPS- 1001" (Wako Pure Chem 
industrial company make) After teaching 5.0g and JIRAU roil peroxide (LPO) 1.5g and cooling to -50 
degrees C with a dry ice-methanol, nitrogen gas removed the oxygen in a system again. Subsequently, hexa 
FURORO propylene (HFP) 144.4g was taught, and temperature up was started. The pressures in the event 
of the temperature in an autoclave amounting to 60 degrees C are 4.7 kgf7cm2. It was shown. A reaction is 
continued under 25-hour churning at 60 degrees C after that, and pressures are 2.5 kgf/cm2. When it fell, 
water cooling of the autoclave was carried out, and the reaction was stopped. After reaching a room 
temperature, the unreacted monomer was made to emit, the autoclave was opened and the polymer solution 
was obtained. After throwing the obtained polymer solution into the methanol and depositing a polymer, the 
methanol washed, the vacuum drying was performed at 50 degrees C, and the 306g fluorine copolymer Al 
was obtained. The charge, the yield, the polymerization invert ratio, and solid content concentration of a 
monomer for obtaining this fluorine system copolymer Al are shown in a table 1. 

[0069] It was 38000 when the number average molecular weight by polystyrene conversion was calculated 
with gel permeation chromatography using 0.5% solution which dissolved in the tetrahydrofuran (THF) and 
prepared this fluorine system copolymer Al . Furthermore, the glass transition temperature (Tg) by the 
differential-thermal-analysis method (DSC), the fluorine content by the alizarin complex method, and the 
hydroxyl value by the acetylating method using an acetic anhydride were measured, respectively. Moreover, 
both NMR analysis of 1 H-NMR and 13C-NMR and elemental analysis were performed, a part for an 
inorganic silica was further measured from a fluorine content, a hydroxyl value, and the residual weight 
after baking at 600 degrees C, and it asked for the rate of each monomer component which constitutes the 
fluorine system copolymer Al from these results. A result is as in a table 2. 

[0070] The fluorine system copolymer A2 and A3, the copolymer Bl for a comparison, and B-2 were 
prepared like the example 1 of manufacture except having changed the class and charge of the examples 2-3 
of manufacture, and <examples 1-2 of comparison manufacture> each monomer, as shown in a table 1. 
Moreover, each monomer component which constitutes these copolymers reaches comparatively, and 
physical properties are as in a table 2. In addition, the example 1 of comparison manufacture is not the (A) 
component at the point which does not contain the azo content polysiloxane compound of the (c) 
component, and the example 2 of comparison manufacture is not the (A) component at too little [ a fluorine 
content ] point. 
[0071] 
[A table 1] 
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[0072] 
[A table 2] 
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[0073] 32. Og of specific fluorine system polymers obtained in the example 1 of example 1 preparation of 
hardenability resin constituent manufacture 32.0g of 2F/4F/6F copolymer "KYNAR ADS" (Elf Atochem 
make), 29.0g of dipentaerythritol hexaacrylate (DPHA), 4.5g of N-vinyl pyrrolidone (VP), 2.0g of a 
radiation polymerization initiator "the IRUGA cure 907" (Irg.907) (product made from tiba SUPESHARUTI 
KEMIKARUZU), The solution of the hardenability resin constituent of 10% of effective concentration was 
obtained by dissolving into 900g of methyl isobutyl ketone (MIBK), and making it dissolve under 2-hour 
stirring at a room temperature with 0.5g of a diethyl thioxan ton (DETX). 

[0074] The refractive index (nD 25) in the wavelength of 539nm in 25 degrees C was measured using the 
ellipsomter about the sample applied and obtained in the MIBK solution of the above-mentioned 
hardenability resin constituent as measuring beam study characterization of formation of the paint film of a 
hardenability resin constituent, and a <assessment> refractive index so that the thickness after drying on a 
silicon wafer might be set to about 0. 1 micrometers by the spin coater. 

Measurement JIS of a pencil degree of hardness The pencil degree of hardness was measured based on 
K5400. 

[0075] It is 2 1 J/cm under the nitrogen-gas-atmosphere mind after forming a paint film in a polyethylene 
terephthalate film in a bar coating machine using the measurement aforementioned hardenability resin 
constituent of transmission and a reflection factor. Ultraviolet rays were irradiated and the laminated film 
was fabricated. The permeability of light with a wavelength of 340-700nm was measured by making this 
film into a sample. The rear face of this film was made to apply and dry a lusterless black spray "***♦ acryl 
lacquer spray lusterless black" (product made from can PEAPIO) furthermore. The reflection factor was 
measured by making this film into a sample using the spectrophotometer with diameter the integrating 
sphere of 60mm "U-34 1 0 mold" (Hitachi make). 

[0076] The abrasion-proof nature test was carried out by making into a sample the film with which the 
above-mentioned hardening film was formed as assessment of the adhesion to the base material of the 
measurement paint film of adhesion, namely, "KIMUWAIPU" (made in 10 ** Kimberley) - using - the 
front face of the hardening film — lkg/cm2 of loads It rubbed repeatedly 25 times on conditions, and the 
existence of generating of the blemish in the front face concerned was checked visually. And what 
exfoliation produced that neither exfoliation of the hardening film nor generating of a blemish was accepted 
on some of "O" and hardening film, or the muscle-like blemish generated on the front face of the hardening 
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film was estimated as "x." Furthermore, the contact angle of pure water was measured. The above result is 
shown in a table 4. 

[0077] In examples 2-6 and one to example of comparison 4 example 1, the hardenability resin constituent 
was manufactured like the example 1 except having changed into what shows the content of the constituent 
in a table 3. The hardening film was formed for these hardenability resin constituents like the above, and 
various physical properties were measured. A result is shown in a table 4. Here, the example 1 of a 
comparison, the example 3 of a comparison, and the example 4 of a comparison do not contain the (A) 
component indispensable to this invention here, and the example 2 of a comparison does not contain the 
indispensable (B) component in this invention. 
[0078] 
[A table 3] 
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[0079] 
[A table 4] 
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[0080] The code in a table shows the following content. 

(a) Component HFP : Hexa FURORO propylene FPVE : Perphloro (propyl vinyl ether) 
FPOPVE : Perphloro (propoxy propyl vinyl ether) 

CTFE : Cyclohexyl vinyl ether: Chloro TORIFURORO ethylene (b) component EVE : Ethyl vinyl ether 
HEVE : Hydroxy ethyl vinyl ether HBVE : Hydroxy butyl vinyl ether iso-BVE : Isobutyl vinyl ether CHVE 
VPi : Vinyl pivalate VAc : Vinyl acetate [0081] (c) Component VPS- 1001 : it is expressed with said general 
formula 5, and, for number average molecular weight, the molecular weight of 70,000-90,000, and a 
polysiloxane part is azo content poly dimethyl siloxane (Wako Pure Chem industrial company make) of 
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about 10000. 

(d) Nonionic reactivity emulsifier "ADEKA rear soap NE-10" (Asahi Denka Kogyo K.K. make) NE-30 
which it is expressed with the component NE-10:aforementioned general formula 6, and is n= 9, m= 1, and 
s= 1 0 : the nonionic reactivity emulsifier which it is expressed with said general formula 6, and are n= 9, m= 
1 , and s= 30 "ADEKA rear soap NE-30" (Asahi Denka Kogyo K.K. make) 
[0082] (Thermal polymerization initiator) 
LPO : JIRAU roil peroxide (fluorine polymer) 

"KYNAR ADS": Vinylidene fluoride, tetrafluoroethylene, the copolymer of hexafluoropropylene (Elf 

Atochem make) 

[0083] 

(B) Component DPHA : Dipentaerythritol hexaacrylate PETA : Pentaerythritol thoria chestnut rate 
TMPTA : Trimethylolpropane triacrylate [0084] (C) Component Irg.907:2-methyl-l-[4-(methylthio) 
phenyl]-2-MORIFORINO-propane-l-ON (product made from tiba SUPESHARUTI KEMIKARUZU) 
DETX : the diethyl thioxan (ton D) component VP : N-vinyl-2-pyrrolidone 1 7F : Heptadeca fluoro decyl 
acrylate (solvent) 

MIBK : methyl isobutyl ketone [0085] 

[Effect of the Invention] The transparency which was excellent according to the hardenability resin 
constituent of this invention, endurance, and antifouling property, The hardening film which has the 
property of a low refractive index is formed. Therefore, especially the hardenability resin constituent of this 
invention is formation of optical materials, such as antireflection film and an optical-fiber matrix, and a 
charge of antifouling coating lumber, It can be suitably used as the charge of coating lumber which 
harnessed the weatherability which is the property of fluorine ingredient original again, the charge of 
weathering film lumber, and a charge of coating lumber. Moreover, the paint film obtained from the 
hardenability resin constituent of this invention is water repellence, It excels also in weatherability and they 
are hydrofuge and a coating ingredient for moisture proof, It can be suitably used as a charge of super- 
weatherability coating lumber. And since the hardenability resin constituent of this invention dissolves in a 
common hydrocarbon system solvent, it is cheap, can provide an environment with an ingredient with little 
effect, and, moreover, shows good radiation-curing nature. 

[0086] Moreover, the antireflection film of this invention consists of hardening film obtained from the 
above-mentioned hardenability resin constituent, and it excels in abrasion-proof nature, and since it has the 
outstanding transparency over a low refractive index and the low light, the good acid-resisting effectiveness 
is demonstrated. 



[Translation done.] 
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<t**^A#«i: LTte. OTx-tf, (1) xfi/y^y 
3— yWv? (y^) 7^yv-h, i?xfi/y^!) 3 -/i/ 
i/ (y y U— K t- h7xfuy^y yi-i/ 

(y 7^1^-f, T^yxf-uy^y 3— (y 
T^yv— K 1, (y*) 

T^y V — K 1, 6 — ^^ri^V^— /Uv? (y$r) T 

^y u— K ^^--<v^/w>/y n-yixv? (y^> r^y 
1— hftifor/w^u-v^y =— T$ y v 

— (2) fy^fD-z^o/^Fy Uf) T 
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